Representative samples of 20-44 year old men living in 20 local authority districts in England were surveyed in 1986 by postal questionnaire and asked about symptoms associated with asthma and treatment for asthma. Regional health authorities provided information on all hospital discharges of men of the same age living in the same districts. Specific information was also provided on discharges where the primary cause of admission was for asthma. Admission rates for asthma were related to the prevalence of night time breathlessness and independently to the all cause admission rate for men of the same age. Admission rates were not significantly related to prescription rates of either corticosteroids or beta2 agonists for symptomatic men. This lack of association is hard to interpret without further information on variation in the severity of disease. These data show that admission rates for asthma are not dictated solely by health service characteristics, such as availability of beds or the "style" of the physician, but also reflect need. More research is required on how best to reduce the local prevalence and severity of asthma. There is concern at the increasing admission of people with asthma to hospital and the implications of this for the costs of the health service. This in turn raises the questions of why admission rates vary and how they could be controlled. The present study is an assessment of admission rates for asthma for 20-44 year old men living in 20 local authority districts in relation to the prevalence and management of asthma assessed by questionnaire in the same local authority districts.
pital among children in Western countries. The increase in admission to hospital is greatest in those born more recently and has therefore been less pronounced in the older age groups so far. 3 Although the increase in hospital admissions has been frequently commented on, less is known about the distribution of admissions for asthma between different areas.
Variation in rates of hospital admission between areas is believed to be due partly to differences in need but far more to factors affecting access to hospital care, including the number of available beds and the practice style of the physicians who determine admission.'0 There is little empirical evidence, however, to show how far prevalence of disease accounts for differences in use of services, though McPherson et al showed an association between cholecystectomy rates and the prevalence of gall stones at necropsy in nine British towns."
There is concern at the increasing admission of people with asthma to hospital and the implications of this for the costs of the health service. This in turn raises the questions of why admission rates vary and how they could be controlled. The present study is an assessment of admission rates for asthma for 20-44 year old men living in 20 local authority districts in relation to the prevalence and management of asthma assessed by questionnaire in the same local authority districts.
Methods

THE POPULATION SAMPLES
A sample of local authority districts in England was selected according to their standardised mortality ratios for asthma in 20-64 year old men. The method of sampling was intended to maximise the variation in underlying mortality rates in the sample. Local authority districts with the highest asthma mortality and those with no deaths from asthma in the previous 10 years were selected. Because some districts had small populations, the lack of any deaths from asthma even in 10 years was not a reliable indication of a low risk of death from asthma. For this reason and because there were more local authority districts than were needed with no deaths from asthma, those local authority districts with no deaths but the highest expected number of deaths were selected. The last condition was set because the precision of the standardised mortality ratio increases with the expected number of deaths. Twenty four districts were originally selected but in some permission for the study was refused. Where this occurred others were substituted. In the end 34 districts were selected, in 21 The electoral register in each district was used to sample the population. A random sample of men was selected from the register, a sampling ratio of 12-5-50% being used. Of the 264 024 men on the register, 129 321 were estimated to be 20-44 years old, and these were the subject of the current study. Subjects aged 18-19 on the electoral roll were excluded because they could not be identified separately in the routinely collected statistics, which report data only for the [15] [16] [17] [18] [19] 
Results
RESPONSE RATES
The response to the questionnaire was 64% overall, and varied from 58% to 70% between local authority districts. Of those responding, 74 006 were aged 20-44 years and had complete data. This represents 57% of the sample that were estimated to be in this age group.
Information on discharges was sought from regional health authorities on all residents from the local authority districts surveyed. One regional health authority (North East Thames) was unable to provide information for the years in question, so information is lacking for Brentwood. Wessex provided only a 20% sample of discharges for 1985 and a 10% sample for 1986. Yorkshire provided a 100% sample in 1986 but no information for 1985 and Trent provided a 100% sample for 1985 and a 50% sample for 1986. All other regions provided a 100% sample in both years. The missing data were allowed for in the analysis by reducing the population used to estimate the expected number of admissions in proportion to the reduction in the sample observed. The weighting of the regression therefore remained in proportion to the actual observations. An exception was made when residents were treated outside the region where they lived. If in this case the regional health authority concerned with treatment had taken only a sample of discharges for the Hospital Activity Analysis, these were multiplied to give the estimated numbers treated. The only local authority district where this was a substantial proportion of all admissions was Mendip, where people were more or less equally likely to be treated by Wessex and by the South Western Regional Health Authority. Discharges of Mendip residents from hospitals in Wessex were multiplied to estimate the true number of admissions for residents in this local authority district. The only other local authority district where more than 10% of patients were treated in a different regional health authority was Boothferry, where 11 % of residents admitted to hospital were treated in Trent regional health authority; but there was only one observed admission for asthma in the sample. are also given. The wide variation in standardised discharge ratios for asthma reflects in part the small number of discharges for some local authority districts. Table 5 Multiple regression of the logarithm of the standardised discharge ratio for asthma against the all cause discharge ratio, the prevalence of night time breathlessness, and the percentage of all men with night time breathlessness not having inhaled corticosteroids, showing the partial regression coefficients together with their standard errors and 95% confidence intervals (results shown with and without adjustment for the use of inhaled steroids) marker of severity. In this case a fuller adjustment for "severity" of disease might have increased this apparent effect. If inhaled corticosteroids reduce admissions for asthma this is important in view of concern over the high cost of inhaled corticosteroids, and suggests the need for further research to determine the cost effectiveness of corticosteroids in managing asthma. A similar analysis of the use of inhaled beta2 agonists suggested that variation in their use accounted for less than 4% of the variation in admission rates. In this case the association between use of beta2 agonists and mortality was positive. The wide confidence intervals, however, and the considerations that apply to corticosteroids make this association difficult to interpret.
The variation in prevalence that gives rise to the variation in discharge rate has been given relatively little attention. In this study prevalence of nocturnal breathlessness accounts for over 20% of the variation in discharge rates. Reducing the prevalence might provide the most effective and efficient method of reducing admissions to hospital. So far little is known about the causes of geographical variation in the prevalence and severity of asthma, but these differences are likely to be environmental in origin and it is these variations that should be determined and controlled. Such a programme could lead to a reduction in morbidity and both the use of drugs and hospital admission rates.
Our results strongly suggest that a substantial part of the variation in asthma admission rates is due to variation in the underlying prevalence of the condition, and not to the local supply of services or physicians' style of practice. A further substantial part of the variation is related to the overall local admission rate for all causes, and this would be related either to supply of services or to physicians' style (though this would seem unlikely to be consistent over all specialties), to local needs of the population unrelated to prevalence of disease, such as poor social conditions, or to the local quality of general practitioner services. Although a further component of the variation in admission rates could be related to the use of medication, we were unable to detect such an effect.
